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(54) DESIGN OF CELL BASE LAYOUT 

(57)Abstract: 

PURPOSE: To enable higher integration of a 

semiconductor integrated circuit by improving usage r _\ 
efficiency of the first wiring layer. 
CONSTITUTION: Rectangular areas 17P and 17N 
which traverse in parallel with a pair of power source 
wirings 13P and 13N, with no inter-cell wiring 
between them in the same wiring layer in the 
standard cell, are allowed to extend/ contact in the 
direction orthogonal to the power source wirings 13P 
and 13N within a specified range, and the 
rectangular-area of the wiring layer is set as the SS1 
inter-cell wiring channels 17P and 17N, and further, 
wiring tracks T1P, T2P, T1N and T2N are run in the 
direction parallel with the power source wirings 13P 

and 13N, and in addition, the number of wiring tracks jt [j ~~n ljnj \\ \ | ~l f*"- I j 1 Tim 
is set variable within the range specified by the ' l., - , r 

extension/contraction. On the inter-cell wiring 
channels 17P and 17N, inter-cell rough routing is 
made so as to decide the number of wiring tracks in 

the inter-cell wiring channel, and then based upon the decided number of wiring tracks, the 
rectangle area of the standard cell is extended/contracted. 
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(54) [»ma)«ff] t*^i/-fr!>HHfr*tt 



(57) [mm 

[fitA] H^ir/uco, — *K^«8RSE«ft l 3P, 1 3 Nco 

iB-cwiBBi 1 3 p N i 3 n t m—nmm^mm±^ 

^>*-7-BEII*s#ftL4v\ MEIti 3 p. l 3N^ 
Wf*-*«J55e^«tti 7 p, l 7N£, «KEj|fti 3 

p. i 3htkmftte*fa^mi£mmftx+tom&&k u 

EIWB(OKffi««l**-fe/HHEj|»^^j|;/ui 7P, l 7 

N,tu -feyuraiaa^^^/urt^, mmie^i 3p, i 

N, T2N£riIU E»h7y^wM, SEf**itf>«!ia 
7P, 1 7 NJiT-fe/uFflfiEBSIEiBlSrff oT-fc/Hffl 



(A) (B) (C) 

1 



T4P- 




il4P 



IIP: PSM«« 
llN:N£*Mtt TlLlbr 

L3N.13P:MKtt »NJ» 

1 7 N,l 7 P.l 7.2 7N.2 7 P : -tJVflEtt* t * * 
TlN-T5N.TlP-T5P:fitJ*>?v? 



1HN 
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^m^6 - 8 5 0 6 2 



[4MfMt*0>ttEB] 

(1 3 P. 1 3N) £$i^2p-fc7U£Eeu WM^^ 

-EHIUi icKS vpir yu^ OiR^mElfl a*#fiE L v \ %% 
m«E»fc¥firtc««SJe»«*«r, BESffiEffU: Eft 

««fr-fc^ma»^ (i 7 p. i 7n) s 

*A'IBEI*^**A'rt*c, Kt«E»i:¥tT4*IfiloE 
Uh7S'^ (TIP, T2P N TIN, T2N) £i§ 
U RE* h^y K»«B©«H-efi*SBf3t 

Rir /vfflE* ^ * * t? -fe ^ MHRKEjlft £ ?t o t f£ir 

/mbe*^*.*/^^* b ? y 

i^^Siitst^-^wr') h»tt*So 20 
[»*3S 2 ] -Mcommmmnm (up, un) 

o>— *«<?5«rE"fe^Biffi»^+-»^ (i 7P) t-tt<D 

N) £ ^Sv^c^ilft^rtv^tv l ocoir/WHE*^** 
Ask It, lttE*^|H1IE*IEj»*tTortt-fe^lBEI»^ 

[8S*«3] -»©«rE««EI» (1 3 P. 1 3N) 

co— ^fiiJ^HfrE-fe/^lfflEilft^^^/^ (l 7P) *fco 
K*»E»o{ife*{RiJ<oflfiE-fe^raifl»^^^^ (17 30 
N) t 1 oco^-feyu^iB^^^yu (l 

7) £ LT, *frE-fe/HH«»Eil»*fTo-CBE-&dc"fe/H»I 
E«^^*/urtoEI» h 7 y^aS:ftSt5 ^ £ 
<b -r^ff^ri 1 E*<D-fc/w<— * W7«> FRffifrft, 
[»**4] -*f^HrrE«»E«S (1 3 P. 1 3N) 
co— *«0J!Bio«l[E-fe/uiaiElft^+*/u (17P) ic 

»— *-<^»m»Ei» (i 3P> &mAsx*mmi 

t/vF H 1EIft^/v t E»«U^ STOKE* t ISJ— E* 

■offi*fli«(o*2-fe/uiaiEilft^^*/u*««L, tt» 

1 ^BOE* ft*/vi:Sf»2t /WB E*?- -Y * k £ 40 
^Tlo^t;i/|BEIilf (2 7) i: L 

T, tt^jSir/ulHJE^ + ^rtwE* h 7 y 

WE^WBIM&E**:* i «»ifB2R»«;i#tf\ i£fg 
1 IW*-Ct;* if<o-feyu|BJEI»«:»'&fi8-fe/HiBEil»^ * * A> 
«cai-*»Sr*36L, ^2^pgTMif^^l-fe/ur H 1ia^^ 



[»*«5] «JE»j»EII»c*3V^r, mGWKE* 

(13P) (Cftr^[6]«^XAl, XA2<02,£ 

rasri&R-rsssi ir/HWE*^ im^xbu xb 

2 co 2 ^IBS:«R1-6JB 2 t/uMEU ^SftEir/UHE 
H^^r^/u (l 7 P) ^ left 9, XA 1 >XB 1 ^OX 
A2<XB2tfcS*^l:, »Ilt;i/ffiiB«iSfS2 
A-ME* £ ^51 v > (c^^ Lftv^J: o icE*^* 3 r £ * 
¥fWLk-fZ>n&*&\ 7?>M4co^-rtLrt>l olclSScCOir/w 

[IS*«6] BftEf*jBBE»«fc*3i^T. ffifamKEtt 
(13P) fcB[ft**ifiHc|B^5 2 ooffiea»|Hr/w> 
9 tt«HE»3&sW«ffi-e*»oB|-fr 9 K«SgE*RB(c 
K««E»tra— E»»©Elft*s#au>S:v^»^ic, m 

E*£i;*:fl:U t^o, l*{bLfeK«agE«ftoffiSr, 
i^Mco2*coigm^Ei6aco^icofpJ: 9 fc/h 

[0 0 0 1] 

RtwwfeK:»*-a. 

[0 0 0 2] 

«Sco^v^^[e]»Sco/^^— ^Z^tbrnwrn^k Ltl 
[0 0 0 3] IH9ti\ tj£*0«2pir/KD— W^^-r o r. 

i-^, i^fcopMfem^i i PSt;NSt£»««i i 

N^r s Pffltt»««l 1 P±St/NifeM«i lN_b 

{-^^/c^ y v =2 >^coy- hi2^, y-M 2± 
x* \ 2 k mftjffaicmxftz i #^Kttffifli«aREjift 1 3 
pRxf&m&mmmMm i3N^ mmmm 1 3 p t p 

M4£«S[«*Sl 1 Pcoy — xk<Dm&mWi-tZ>tibb<D=' > 
^M4P^ m^ia^ l 3 N <t N^fet5:M« l l N 
<£>y— ^i:co^^g!^-rsfc^co=r>^^ hUNt, 

«gl 5co-^i: P«M«1 l Pco KM >k(Dffl& 
mWt-fZ>tctb<D=i^<?? b 1 6 P ir/Uf^Id^l 5 co 

MiNiraMi 1 nco >k(Dm*mm-fz> 

[0 0 0 4] mREiR 1 3 P&O' l 3 N(i^ 1 EIIUHO 
(fU/liaSO tfoot, ^coS^fSi^-fe^Jtc: 

¥^fT'fe«9, rco^r&i^x^^^-r^^. *m»mmm 

frb 2#gco^< ^/i^Ei»JS-efe5l2E*6B^>«WE» 
^3#|(?)^ /uE»B -c*> 5 3 gElftJg 



(3) 



¥fffl¥*6- 8 5 0 6 2 



m ft 5 -t? /i^j m «jb 2 eus l *m» *. ft ^ \ 

ft^«*SrW«LTEI»*fTtoftftntf4&ftv^ 

[0 0 0 5] ifi^^iry^-^ISftTML *«££r|6j_L 
£-££fc •fe^rtiail^fte)i'"fe/uMiE»fcir/^ 
±ffUia^JI£#]^T?ToTV^ 0 Z(D±;\s±Mm<Dti 
fti:, SWIr/Wctt^afcEl* h77^T 1 P, T2P, 
TN 1 RXfTN 2i>mi££ftXl$<9 , h 7 !y^_h(- 10 

E£ft £ MRi" 5 d £ -C-fe/HBIBIfcdstTfeix 6 D 

[0 0 0 6] 

Jttbtfft?>4< ftoTV^o-e, *sr«^fiT-rswH 

[0 0 0 7] m^ET'fi— jft^, t^^^ALS 

/M^^L S I fi^-^^T/l^^ItT^' ]) y KU^ U»f 

1 9- y Zf\z.%L=f-75m<n by>i?x* Sr*«-e# 
-5<t9f-ft5ct, 7;^X^ALSK"b, i?/i^— ;* 

KW-«>fiae>s«*3asit^. , r< s 0 l/c^ot, ^y y k 

u^KT^hC *«£#<fc»9BKft5J: 
[0008] ^a>J:5ftWJBjSXt5* 

[0 0 0 9] 

[0 0 10] #3g^T*te, 0»J^L«IE1 1—3 td^:-r$P< x 

(70) ^fcsftstb*:, -tt<D¥-fttemMMm 1 3 

E»Lfc&, (7 4) »«*Ej|fcSr»»IB»^i-5rfc 40 
Id J; 5**fle*S[|BlBoW7!> HMHSrfr ?<> 
[0 0 1 1 ] K«fi^-ir/^^c:ov^r^L R«lp-fc/U0\ - 

afoaasESi up, 13 Nopfl-eaasiEiS hp, 1 
3 n ^ i5]-iBj»ji imitmm) ^mm±^\H<nm^ 
p H iia«SdsflFffiLfti\ m^Kiu 3 p. 1 3N<tW(c 
7 p. nN^ mmmm \ 3P, 1 
3Nirit«ft*rsi^^jffioirtT-f#«iiaE^ u mm 

S^-t^rtlc, mWMBl 3 P, 1 3Ni:W^ 
0>EiS h y y ? T 1 P — T 3P, T 1 N — T 3 N£ii so 



[0012] (70-73) tt1r/U|HJElft^**/l'Jb"t? 

[0 0 13] w<D#«t5HW:, h7>S^**tf>*H4±»J 
Pg£*x5 0 *#felcJ;BJe»«*i 7P, 1 7N« 
L/c^tcH, *SJfcft»iJBEilftfli*AS*<ftoTJBl 

**iSfe(Cj;?)ffiig«l 7P, 17N 
*r#BLfc»*fc:tt, 0fJ^{OT4 (A) &oqU5 (A) 

£^*X^*L[gl4 (B) &tfHI5 (B) tJttt-TixtfWfe 

[0 0 14] ^WOJBUBWJ-Ctt, fi»JX-«Hl (A) 
f^-f $n < l *r<£>mME$l 13P V 13 no— * i 3 p 

P s 1 3 NOffc^l 3 NiRijO-fe/UBaffiSft^-r^/H 7 N 

t £Sv^£:kft^;ft^x l ^><D±j^W\WSM^^^^t 

7P, 17Nrt<OE«h7y^RS:*St5, 
[0 0 15] *»w<z>si2tt«-ett, «X.tfHl (B) 
tC^-T^P < 1 2t<Z>ffl;iljgE» 13P, 13 N<D— # 1 3 P 
««5-fe^lBEj»^ir-*^l 7 P ((Hi (A) ) ^-^o 
liMl 3P, 1 3NC0f&^ri 3 NttlO^/UlHEIft?- 
•r^/H7N (Ell (A) ) ^r^^r 1 ow^fijct 

/^iESft^;n 7 it, -te^mwLmwimzftox 

-frrt-fe/HBEiH^ir-*^ l 7 rt<z>Ei» h77 *»3rftJ6 
[0 0 16] ;/n y^OE^^^^oTfiwCOj: 9ft 

(a) <Dm&± <o hmm^^Zo 

[ooi 7] **w<&*3**-ori, ^jx.{OTi (o 

tz^i-$p < 1 M<DWMM& 13P, 13 NCO— ^ 1 3 P 
ftijogll c0ir/^E^-r^>/H 7P (mi (A) ) |c 
$ e>ic, BE— ^-com^ia^ 1 3 P Sr«A/-C* l ir/up^E 
7 P^S*M»Jf-, lllSl 3P, 1 3N 

t ra—EHUi 2 ±^mMm^^^^^m 

«U mUr/up^E^^^/H 7PiSS2tyvBE 

2 7 Pi: It, ^"fe^PflE*8f-^^^2 7 PF^IOia^l 
h77^M-^l, ^^m«KElft«:IBiatt2:ffi 
2^pg(c^it, »^ i aHr-Ctt^w-fe/HBEHSr^rt'fe 
/^PflE»^ir*^2 7 P(ca-*-^Sr*3tL, RjB2»K 
T'ti^l -ir/uP^E^-V^/H 7 P^3*^2ir/uPflEi» 
^^^yud: SrSl/Mc^^rft^tL^n 1 o^-feAf^Elf^ 
^^/u<t It, ir/up B 1M0Sia^^^f oT^ l -feyuPfSJEitS 
^-r*/H 7 P^(DSE^ hy yv-m%&:7£-fZ> 0 
[0 0 1 8] it^^TC^ft^n y?jftX'<D±/l>r$ni®lX- 



(4) 
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fi. Hi (A) (Oi^CWMft^HTP, 1 

[0 0 19] *|gMO|B4ffi«-eii, ^J^f^lD6 (A) 

t£j?fa<Dmm&XA 1 , XA2W2#«gmil 
i?/M^ia^5 0 RlS^XBl, XB2CD2,£Ffl2: 

ICfiE9, XAl>XB1^0XA2<XB2X*fc6S^ 

[0020] «2Jiga»*«srr**s 

[0 0 2 1 ] 43B9i<Z>ff 5 H8«-Ctt, H 8 tC^-T 

*P<, BMMMMStCSS^T, WaKEUR 1 3N1, 1 3N 
2 tSft**|6j(C»^9 2o(7)iit/Wi^9tIE 
813N1, 13N2ffliSt^oi^9iIieSl 
3N1, 1 3N2fflt-*JRiBi»l 3NK 13N2^ 

K^^C^^^xm^V 2*<Z>«KE*1 3N1, 13 
N2^lttl, rt>o, 1 #{b; Lfc«8EE» 1 3 N<£>« 
l*ft:S(r^2*c7)tajRiajt6l 3N1, 13N2£)fi 

[0022] :©M^i^, 2*(DSSEtl 3N 

1 3 NflXBri* 1 #{fciifi<£> 2 2M>WK£iHl 13N1, 13 

N2<D*gca?nJ;<9 t)/J^<t5-i:^#6©T% 
[0 0 2 3] 30 

[0024] mi Rum 3 -efi, m9 t R—m&mmtz 

[0 0 2 5] *SHIi«-c?tt, H 1 JCiSV^T, ffiStirtOtt 

it, San h^y^ ts*BB«(-«*eii35Sfffe*ts. 

[0 0 2 6] il (A) -m, Pltt»S«l 1 P±£> 
7P^9, N^&fStgi^l lN±W»lBE«*ttffl 

5 0 -tr^iia^^-v^yn 7PK(i, m$Fja^i 3pco 



6 

f±, maiiai® i 3 Noft^*ftfc3PfT4en h^y^T 

[0027] «Eftia»(ciov^rfi#iEi»^-y^u^ov> 

T\ N0-ANUN^N0 + AN245ii^N^ 
iryup B 1^ffl^igiaj»^iai* h7y^ i:«B8«l-ii$ 
ti5 0 ::CNO(t SSIBail^Kj^iirSmj^ffl^ 

Nrt<^#*<Oiai£h7^ST*fe»9, 111 (A) "CfiN 

0 = 2T^5o ANlWAN2(t MOSh7>^ 

= 2 X AN2 = K'fc6 0 

[ 0 0 2 8] ^o^^^COiaH^tC^oT^, HIl 
(B) co 9 [z, *SSaifti 3 PkWMMEMi 3Nt(D 

t/vfflE«f+^n7(:ft mi (a) 

fc PH*tC* 1 »ial»*ttffl«*^|B|» h 7 7 ^ T 1 P > 
T2P. TlNWT2N^K^tLtt^ 0 

[0 0 2 9] MMffiBUcfc^TttU ir^ia^-y^A- 

1 7[^{:2N0-2 AN1^N^2N0+2AN2&5 

ffKEIft^iai (A) 9 fcffi 

[0030] M:tt»*#4^oy^rt-e«)-fe/u|«fij|ft-c 

te, HI (A) (DJ: ptc-fe/up^iaiS^i'^/n 7 P&tf 

1 7N^^^i, iiftesag£^^fc#5 0 rwip^i 

^l-fi, 111 (C) CDjz^fC, SaKSftl 3P0>ffi«fc 
^5tofc@^*i<JOir/uF^iaj®^^^/U2 7P^ m^IE 
m l 3 N^^J^^fcofc^^tlcD-feyu^ia^-r^^ 

2 7Ni:^5 0 

[0 0 3 1 ] ±/^mBMf-'Y^2 7 Ptt, Ull (A) 

<D»i&m<D*t/umm& i ?'ir*si>i 7 p t m— <r>% 1 eia 

/HBiBI»^-ir*/n 7 P fcE»«fc:-fe/ufflE#^**/v 
1 7 P^|ilCJE£^^^lHiai»*ffifflffi*^A/-Ci^ 
6 G iff (Dfl«UHieH h 7 s/^ T 1 P ^EH h 5 

t2p^w^$^ WL%<DW$.\^mmv7v* 
t 4 p ctiaa F 7 7 ^ T 5 P ttimmstfe&frx^z> Q 
±^mMiB^-Y^^2 7 nh, mi (a) copi 

lajft^^r^H 7NcbS>ftiIJtCir/bF 0 1ia^^^^yH 7 
#60ffligc(C(iia^ F 7 7 ^ T 1 N t F77^T2N 
t lai^ h 7 7 ^ T 5N<i:^»^^^T^6 0 

[0 0 3 2] t»ia3£<7)|g i !§:Pg{c4o^r fi, ir/uFflie 
f^/U2 7 P^t^2 7 NO#^ICO^Ti^t 

c mi (o <Dm^it4^co-t^mmm^\ m%m 



(5) 
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m&&3--Y*A'2 7 P&m 1 (A) (Z^^WOiryufflK 
jfSft^n 7 p i»9o««o-fe^mE»^-r*/^£ 

1 7NICN0-AN1 ^N^N0 + AN2^5©I»N 

-To 7 Ntc:ov>T tl^«"C*>5o 

[0 0 3 3] tfctc:. ±B<oJ:5*-fc^W«Hl»^-r*^ 

^TKWtSo r^RfH*CAD(c£ KXte 10 

iSb^E— KX*tTt>ixSo **5, HIl (A) ~ (C) Oif 

[0 0 3 4] (7 0) ^5/ h y ^ McS<5^T, ^SSir 
/utEIt, «Pftia»£fT5o fllitfil (A) ©8» 

l 7N(c*ix*ix0'-3*<oiaj|fcSril-t-ri:ds-T?#<5^ 

w^B8, aa4fMlBBB*«rfflv^-c»aft&ia6. rftK 20 
«fc D*/HHEi*^+JM'i 7 P, 1 7NXfil 7icii£ 

[0 0 3 5] (7 1) JilSNO t«ll&IE»S<0±|EN^ 
&JtRU N>N0T^ill^Ty7 P 7 2 ~-it^ N< 
NOT^tL^T^/? 3— it^ N = N0T^tl(^ 

[0 0 3 6] (7 2) Mx.&mi (C) |C^i-«l|i"fe/V 
£JEV\ NO = 2, N=3t'fc^i^(;lt 13 (B) 

(c^-r$p < , sagia&i 3 psr-t^s^rsKca:^^* 

= h 1 4 P :^[^]^Pife 

*«« 1 1 p 1 3 p <D&mmm p aw** 

So -fe^ffliEiH^-V^H 7NF^:fel>T^ N=3T' 
*>ixtf, -tr/u^iaH^-V^/H 7 Prt£|^«(7>^JS£fir 

tT9c wCOif^X^JEfi, — RKtt, IHi (A) 

^ir/^ia^^-Y^/H 7PM1 7Ntdti^-rS^l 

[0 0 3 7] (7 3) WitfHl (C) KL*i-«ip1z/l/ 
£:JfH\ N 0 = 2 > N= 1 -Cfc5»-&MW:, ®R»iaH 1 

3 P€r^<ofi^*r^Jce^**r^^o^>FW(ort«^iaja 

l 3 P<D#ftBfcp^ttfiJ|8U y-M 2« 

a5S:Z<7>gg«tp^^Mffi-r6o -iryu^ia^^-r^/H 7 
Nrt(C*5t^Tt>, N= 1 T'fcJxtf, ir/WPfliaiS^-V^/^ 



8 

/MD-SNf Xfc/hS< U «Jtt^»l»iEj»«***<-r 

^f9o rt^^X^jEtt, -J&tcfi, ii (A) <d 
J: 5ft-fe^lBiEI»^ir^H 7PM1 7N(ct@^i~5 

[0 0 3 8] (74) <^<Diai$£ if h7^ _b(C 

IEBi"5^i:v^9i¥3BBiaj»4:tT5o NCQ©[g^±f5<o J: 

hmz mmm&&m \z ta z> & s 0 *»iaiira * ji, 

[0 0 3 9] (7 5) n^^^gy^ftot^ 

[0040] =*^s<? is 3 >r*fi, ^y^K^^r^h 

fr?\J > y KU* M^M^tlT, listen >^ 

^ ^(^)/«cv^|^— iEj»H(Oia*orap»ds^y y K<Dtf 

tfUls (A) fc*-r*D<, nKEi»i:iCA^I«](c:n^ 

9 2 0<0«!|t-fe/KZ>fimffi««JS[EI»l 3N 1 <t{g;mfc 

MmKEik 1 3 n 2 tcom^m^^^m^ 

f*. S3RiBj|ftl 3N1H3N2^, HI 8 (B) 
i"*D< 10(0tliil 3Ntt5 0 m^iai&l 3 N(D 
♦Btt, 1 3 N 1 <D*§ t m^ia^ 1 3 N 2 CT^M t 

SMHcov*TfT5 C i:^pj^r^S 0 Hlf , 13P1& 

xs i 3 p 2 KnttttMmHEttTfcs. 

[0 0 4 1 ] i4SM5li, JLUJi^i 9tCLTgaH^ 
y ^ V >/ L fciaHtefg 2 ^la^T'fc «9 , Ajxfy^ 
[0 0 4 2] IU4 (B) (3 N Sj^EHl 3 PCOfig^M 

-r**>*>a*«<z>-fe/u±E««:^L, 114 (a) 
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